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ELECTRONIC DEVICE COMPRISING HOUSING, AND HOUSING MANUFACTURING METHOD

According to one embodiment of the present in-

vention, an electronic device comprises a housing for
forming at least one surface, and a flame retardant layer
arranged on the housing, wherein the flame retardant
layer may comprise a two-component type paint and a
flame retardant material. Various other embodiments are
possible.
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Description
[Technical Field]

[0001] An embodiment of the disclosure relates to an
electronic device including a housing, and a method for
manufacturing the housing.

[Background Art]

[0002] An electronic device may include a housing
forming an exterior. As design becomes a differentiator
due to enhancement of specifications of electronic de-
vices such as smartphones, the housing forming the ex-
terior of the electronic device is being implemented to
have a visually luxurious texture.

[Disclosure of Invention]
[Technical Problem]

[0003] Abattery may explode due toan external shock,
external pressure, or abnormality of a power system. The
housing may at least cushion the explosion of the battery,
but combustion of the housing may lead to a fire.
[0004] Various embodiments of the disclosure may
provide an electronic device including a housing having
flame retardancy, and a method for manufacturing the
housing.

[Solution to Problem]

[0005] According to an embodiment of the disclosure,
an electronic device may include a housing configured
to form at least one surface of the electronic device, and
a flame retardant layer disposed in the housing, wherein
the flame retardant layer may include a two-component
type paint and a flame retardant material.

[Advantageous Effects of Invention]

[0006] According to various embodiments of the dis-
closure, a housing forming the exterior of an electronic
device may secure flame retardancy, thereby improving
stability and reliability of the electronic device.

[0007] In addition, effects that may be obtained from
or predicted by various embodiments of the disclosure
will be directly or implicitly disclosed in the detailed de-
scription of the embodiments of the disclosure. For ex-
ample, various effects predicted according to various em-
bodiments of the disclosure will be disclosed in the de-
tailed description to be described later.

[Brief Description of Drawings]
[0008]

FIG. 1 is a perspective view of a front surface of a
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mobile electronic device according to an embodi-
ment.

FIG. 2 is a perspective view of a rear surface of the
electronic device in FIG. 1 according to an embodi-
ment.

FIG. 3 is an exploded perspective view of the elec-
tronic device in FIG. 1 according to an embodiment.
FIG. 4 is an exploded perspective view of the elec-
tronic device in FIG. 1 according to another embod-
iment.

FIG. 5 illustrates a flowchart for manufacturing the
rear plate in FIG. 3 or the housing structure in FIG.
4 according to an embodiment.

FIG. 6 illustrates a laminated structure of the rear
plate in FIG. 3 or the housing structure in FIG. 4
according to an embodiment.

FIG. 7 illustrates a laminated structure of the rear
plate in FIG. 3 or the housing structure in FIG. 4
according to an embodiment.

FIG. 8 illustrates a laminated structure of the rear
plate in FIG. 3 or the housing structure in FIG. 4
according to another embodiment.

FIG. 9 illustrates a laminated structure of the rear
plate in FIG. 3 or the housing structure in FIG. 4
according to various embodiments.

FIG. 10 illustrates a laminated structure of the rear
plate in FIG. 3 or the housing structure in FIG. 4
according to various embodiments.

FIG. 11 illustrates a laminate structure of the rear
plate in FIG. 3 or the housing structure in FIG. 4
according to various embodiments.

FIG. 12 illustrates a laminated structure of the rear
plate in FIG. 3 or the housing structure in FIG. 4
according to various embodiments.

FIG. 13 illustrates a laminated structure of the rear
plate in FIG. 3 or the housing structure in FIG. 4
according to various embodiments.

FIG. 14 illustrates a laminated structure of the rear
plate in FIG. 3 or the housing structure in FIG. 4
according to various embodiments.

FIG. 15illustrates an assembly including a first sup-
port member, a battery, and a metal support member
according to an embodiment.

FIG. 16 illustrates a laminated structure of a cover
member, a metal support member, and a battery ac-
cording to an embodiment.

[Mode for the Invention]

[0009] Hereinafter, various embodiments of the disclo-
sure will be described with reference to the accompany-
ing drawings.

[0010] The electronic device according to various em-
bodiments disclosed herein may be one of various types
of electronic devices. The electronic devices may in-
clude, for example, a portable communication device
(e.g., asmart phone), a computer device, a portable mul-
timedia device, a portable medical device, a camera, a
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wearable device, or a home appliance. The electronic
device according to embodiments of the disclosure is not
limited to those described above.

[0011] It should be appreciated that various embodi-
ments of the disclosure and the terms used therein are
not intended to limit the technological features set forth
herein to particular embodiments and include various
changes, equivalents, or alternatives for a corresponding
embodiment. With regard to the description of the draw-
ings, similar reference numerals may be used to desig-
nate similar or relevant elements. A singular form of a
noun corresponding to an item may include one or more
of the items, unless the relevant context clearly indicates
otherwise. As used herein, each of such phrases as "A
or B," "at least one of A and B," "at least one of A or B,"
"A, B, or C," "at least one of A, B, and C," and "at least
one of A, B, or C," may include all possible combinations
of the items enumerated together in a corresponding one
of the phrases. As used herein, such terms as "a first",
"a second", "the first", and "the second" may be used to
simply distinguish a corresponding element from anoth-
er, and does not limit the elements in other aspect (e.g.,
importance or order).

[0012] FIG. 1 is a perspective view of a front surface
of a mobile electronic device 100 according to an em-
bodiment. FIG. 2 is a perspective view of a rear surface
of the electronic device 100 in FIG. 1 according to an
embodiment.

[0013] Referringto FIGS. 1 and 2, an electronic device
100 according to an embodiment may include a housing
110 including a first surface (or front surface) 110A, a
second surface (or rear surface) 110B, and a side surface
110C surrounding a space between thefirst surface 110A
and the second surface 110B. In various embodiments,
the housing 110 may include a structure forming a portion
of the first surface 110A, the second surface 110B, and
the side surface 1 10C. According to an embodiment, the
first surface 110A may be formed by a front plate (or a
first plate) 102 (e.g., a glass plate or polymer plate in-
cluding various coating layers) that is substantially trans-
parent at least in part. The second surface 110B may be
formed by a rear plate (or a second plate) 111 that is
substantially opaque. The rear plate 111 may be formed
of, for example, coated or tinted glass, ceramic, polymer,
metal (e.g., aluminum, stainless steel (STS), or magne-
sium), or a combination of at least two of the above ma-
terials. The side surface 110C may be formed by a side
bezel structure (or "side member") 118 coupled to the
front plate 102 and the rear plate 111 and including metal
and/or polymer. In some embodiments, the rear plate
111 and the side bezel structure 118 may be integrally
formed and include the same material (e.g., a metal ma-
terial such as aluminum or a non-metal material such as
polymer).

[0014] According to an embodiment, the electronic de-
vice 100 may include at least one or more of a display
101, audio modules 103, 107, and 114, a sensor module
104, camera modules 105, 112, and 113, key input de-
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vices 117, and a connector holes 108 and 109. In some
embodiments, the electronic device 100 may exclude at
leastone (e.g., thekeyinputdevices 117) of the elements
or further include other elements (e.g., a fingerprint sen-
sor or a light-emitting device).

[0015] The display 101 may be exposed, for example,
through a substantial portion of the front plate 102. In
some embodiments, corners of the display 101 may be
formed to have substantially the same shape as an ad-
jacent outer shape of the front plate 102. In another em-
bodiment (not shown), in order to increase the exposed
area of the display 101, the distance between the outer
edge of the display 101 and the outer edge of the front
plate 102 may be formed to be substantially the same.
[0016] In another embodiment (not shown), a recess
or opening may be formed in a portion of a screen display
area of the display 101, and at least one or more of the
audio module 114, the sensor module 104, and the cam-
era module 105, which are aligned with the recess or
opening, may be included. In another embodiment (not
shown), at least one or more of the audio module 114,
the sensor module 104, and the camera module 105 may
be included in the rear surface of the screen display area
of the display 101. In another embodiment (not shown),
the display 101 may be connected to a touch detection
circuit, a pressure sensor capable of measuring the in-
tensity (pressure) of a touch, and/or a digitizer for detect-
ing a magnetic field type stylus pen or disposed adjacent
thereto.

[0017] The audio modules 103, 107, and 114 may in-
clude, for example, a microphone hole (e.g., the audio
module 103) and speaker holes (e.g., the audio modules
107 and 114). A microphone for obtaining external sound
may be disposed inside the microphone hole, and in
some embodiments, a plurality of microphones may be
disposed to detect the direction of sound. The speaker
holes may include an external speaker hole (e.g., the
audio module 107) and a receiver hole (e.g., the audio
module 114) for a call. In some embodiments, the speak-
er holes and the microphone hole may be implemented
as a single hole, or a speaker may be included without
the speaker holes (e.g., a piezo speaker).

[0018] The sensor module 104 may generate an elec-
trical signal or data value corresponding to an internal
operation state of the electronic device 100 or an external
environmental state. The sensor module 104 (e.g., a
proximity sensor or an illuminance sensor) may be posi-
tioned to correspond to, for example, the first surface
110A inside the housing 110. The position of the sensor
module 104 may vary without being limited to the em-
bodiment in FIG. 1, and for example, the sensor module
104 may include a fingerprint sensor. The electronic de-
vice 100 may include various sensor modules (e.g., an
HRM sensor) disposed on the second surface 110B. The
electronic device 100 may further include a sensor mod-
ule that is not shown, for example, at least one of a ges-
ture sensor, a gyro sensor, an atmosphere pressure sen-
sor, a magnetic sensor, an acceleration sensor, a grip
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sensor, a color sensor, an infrared (IR) sensor, a biomet-
ric sensor, a temperature sensor, or a humidity sensor.
[0019] The camera modules 105, 112, and 113 may
include, forexample, afirst camera device (e.g., the cam-
era module 105) positioned to correspond to the first sur-
face 110A inside the housing 110, a second camera de-
vice (e.g., the camera module 112) positioned to corre-
spond to the second surface 110B, and/or a flash (e.g.,
the camera module 113). The first camera device and/or
the second camera device may include one or more lens-
es, an image sensor, and/or an image signal processor.
The flash may include, for example, a light-emitting diode
or a xenon lamp. In some embodiments, two or more
lenses (an infrared camera and wide-angle and telephoto
lenses) and image sensors may be positioned corre-
sponding to one surface of the electronic device 100.
[0020] The key input devices 117 may be positioned,
for example, on the side surface 110C of the housing
110. In another embodiment, the electronic device 100
may exclude some or all of the key input devices 117,
and the excluded key input devices 117 may be imple-
mented in another form such as soft keys on the display
101. In some embodiments, the key input device may
include a sensor module (not shown) positioned corre-
sponding to the second surface 110B of the housing 110.
[0021] The light-emitting device (not shown) may be
positioned to correspond to, for example, the first surface
110A inside the housing 110. The light-emitting device
may provide, for example, state information of the elec-
tronic device 100 in the form of light. In another embod-
iment, the light-emitting device may provide, forexample,
a light source interworking with the operation of the cam-
era module 105. The light-emitting device may include,
for example, an LED, an IR LED or a xenon lamp.
[0022] The connector holes 108 and 109 may include
afirstconnector hole 108 foraccommodating a connector
(e.g., a USB connector) for transmitting and receiving
power and/or data to and from an external electronic de-
vice and/or a second connector hole (e.g., an earphone
jack) 109 for accommodating a connector for transmitting
and receiving an audio signal to and from an external
electronic device.

[0023] FIG. 3 is an exploded perspective view of the
electronic device 100 in FIG. 1 according to an embodi-
ment.

[0024] Referring to FIG. 3, the electronic device 100
according to an embodiment may include a front plate
102, a rear plate 111, a side bezel structure 118, a first
support member 311 (e.g., a bracket), a display 101, a
printed circuit board 340, a battery 350, a second support
member 360 (e.g., a rear case), or an antenna 370. In
some embodiments, the electronic device 100 may ex-
clude at least one (e.g., the first support member 311 or
the second support member 360) of the elements or may
further include other elements.

[0025] Thefirstsupportmember 311 may be disposed,
for example, inside the electronic device 100 to be con-
nected to the side bezel structure 118 orintegrally formed
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with the side bezel structure 118. The first support mem-
ber 311 may be formed of, for example, a metal material
and/or anon-metal (e.g., polymer) material. The first sup-
port member 311 may have the display 101 coupled to
one side thereof and the printed circuit board 340 coupled
to the opposite side thereof. A processor, a memory,
and/or an interface may be mounted on the printed circuit
board 340. The processor may include, for example, one
or more of a central processing unit, an application proc-
essor, a graphic processing unit, an image signal proc-
essor, a sensor hub processor, oracommunication proc-
essor. The memory may include, for example, volatile
memory or non-volatile memory. The interface may in-
clude, for example, a high-definition multimedia interface
(HDMI), a universal serial bus (USB) interface, an SD
card interface, and/or an audio interface. For example,
the interface may electrically or physically connect the
electronic device 300 to an external electronic device and
include a USB connector, an SD card/MMC connector,
or an audio connector.

[0026] The battery 350 is a device for supplying power
to at least one element of the electronic device 100 and
may include, for example, a non-rechargeable primary
battery, a rechargeable secondary battery, or a fuel cell.
At least a part of the battery 350 may be disposed on
substantially the same plane as, for example, the printed
circuit board 340. The battery 350 may be integrally dis-
posed inside the electronic device 100 or disposed de-
tachably from the electronic device 100.

[0027] The antenna 370 may be disposed between the
rear plate 111 and the battery 350. The antenna 370 may
include, for example, a near-field communication (NFC)
antenna, a wireless charging antenna, and/or a magnetic
secure transmission (MST) antenna. For example, the
antenna 370 may perform short-range communication
with an external device or wirelessly transmit and receive
power required for charging. In another embodiment, a
partofthe side bezel structure 118 and/or the first support
member 311 or a combination thereof may configure an
antenna structure.

[0028] According to an embodiment, when viewed
from above of the front plate 102 (e.g., when viewed in
the -z-axis direction), at least one electronic component
(e.g., the sensor module 104 or the camera module 105
in FIG. 1) may be positioned to at least partially overlap
the display 101. In this case, at least one electronic com-
ponent may be positioned between the display 101 and
the first support member 311. According to some em-
bodiments, at least one electronic component may be
positioned between the first support member 311 and
the printed circuit board 340, and in this case, the first
support member 311 may include an opening corre-
sponding thereto.

[0029] Inanembodiment, at least one electronic com-
ponent (e.g., the sensor module 104 or the camera mod-
ule 105in FIG. 1) may be disposed under atleasta portion
of a screen (e.g., a screen display area or an active area)
of the display 101. For example, at least one electronic
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component may be positioned on the rear surface of the
screen, or below or beneath the screen. According to an
embodiment, at least one electronic component may be
positioned inside the electronic device 100 while being
aligned with a recess formed on the rear surface of the
display 101. The position of at least one electronic com-
ponent may not be visually distinguished (or exposed),
and at least one electronic component may perform a
related function. For example, when viewed from above
of the screen (e.g., when viewed in the -z-axis direction),
the camera module 105 may be disposed to overlap at
least a portion of the screen, thereby obtaining an image
of an external subject without being exposed to the out-
side. For example, when viewed from above of the
screen, the sensor module 104 may be disposed to over-
lap at least a portion of the screen, thereby performing a
corresponding sensing function without being exposed
to the outside. A partial area of the display 101 at least
partially overlapping at least one electronic component
may include a different pixel structure and/or wiring struc-
ture from those of other areas. For example, a partial
area of the display 101 at least partially overlapping at
least one electronic component may have a different pixel
density from those of other areas. A pixel structure and/or
wiring structure formed in a partial area of the display
101 at least partially overlapping at least one electronic
component may reduce loss when various types of sig-
nals (e.g., light or ultrasonic waves) related to at least
one electronic component pass between the outside and
at least one electronic component. According to some
embodiments, a plurality of pixels may not be disposed
in a partial area of the display 101 that at least partially
overlaps at least one electronic component. According
to another embodiment, at least one electronic compo-
nent (e.g., the camera module 105) may be positioned
inside the electronic device 100 while being aligned with
an opening (e.g., a through-hole or a notch) formed in
the display 101.

[0030] Accordingto one embodiment, the second sup-
port member 360 may be positioned between the first
support member 311 and the rear plate 111 and coupled
to the first support member 311 through a fastening ele-
ment such as a bolt. At least a portion of the printed circuit
board 340 may be disposed between the first support
member 311 and the second support member 360, and
the second support member 360 may cover and protect
the printed circuit board 340.

[0031] FIG. 4 is an exploded perspective view of the
electronic device 100 in FIG. 1 according to another em-
bodiment.

[0032] Referring to FIG. 4, for example, the electronic
device 100 may include a front plate 102, a housing struc-
ture 400, a first support member 311, a display 101, a
printed circuit board 340, a battery 350, a second support
member 360, or an antenna 370. According to an em-
bodiment, the housing structure 400 may be implement-
ed by integrally forming the side bezel structure 118 and
the rear plate 111 in FIG. 3. In various embodiments, the
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front plate 102 may be referred to as a first plate and the
housing structure 400 may be referred to as a second
plate.

[0033] Accordingtoanembodiment, the housing struc-
ture 400 may include a flat portion 410 and a curved
portion 420. The flat portion 410 may form at least a por-
tion of the rear surface (e.g., the rear surface 110B in
FIG. 2) of the electronic device 100. The curved portion
420 may form at least a portion of the side surface (e.g.,
the side surface 110C in FIG. 2) of the electronic device
100. The curved portion 420 may include a first curved
portion 421, a second curved portion 422, a third curved
portion 423, and/or a fourth curved portion 424. The
curved portion 420 may be curved from the flat portion
410 toward the front plate 102 to extend seamlessly. The
first curved portion 421 and the third curved portion 423
may extend in parallel to be spaced apart from each oth-
er. The second curved portion 422 may connect one end
of the first curved portion 421 and one end of the third
curved portion 423. The fourth curved portion 424 may
connect the other end of the first curved portion 421 and
the other end of the third curved portion 433, and extend
in parallel to be spaced apart from the second curved
portion 422. The curved portion 420 may include a first
corner 431 that seamlessly connects the first curved por-
tion 421 and the second curved portion 422. The curved
portion 420 may include second corner 432 that seam-
lessly connects the second curved portion 422 and the
third curved portion 423. The curved portion 420 may
include a third corner 433 that seamlessly connects the
third curved portion 423 and the fourth curved portion
424. The curved portion 420 may include a fourth corner
434 that seamlessly connects the first curved portion 421
and the fourth curved portion 424. The first support mem-
ber 311 may be connected to the curved portion 420 of
the housing structure 400.

[0034] According to various embodiments, the elec-
tronic device 100 may further include various elements
according to provision forms thereof. These elements
may have various changes according to the convergence
trend of the electronic device 100, so it is impossible to
enumerate all, but elements equivalent to the above-
mentioned elements may be further included in the elec-
tronic device 100. According to various embodiments,
specific elements may be excluded from the above ele-
ments or replaced by other elements according to provi-
sion forms thereof.

[0035] According to an embodiment, the rear plate (or
back cover) 111 in FIG. 3 and the housing structure 400
in FIG. 4 may include a flame retardant material. For ex-
ample, if the battery 350 explodes due to the external
impact, the external pressure, or the malfunction in the
power system, flame with heat may be emitted toward
the rear plate 111 or the housing structure 400. The flame
retardant material may make it difficult for the rear plate
111 and the housing structure 400 to combust due to the
flame with heat when the battery 350 explodes or delay
the combustion thereof. The flame retardant material
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may act as a buffer for mitigating the effect of explosion
of the battery 350.

[0036] FIG. 5 illustrates a flowchart 500 for manufac-
turing therear plate 111 in FIG. 3 or the housing structure
400 in FIG. 4 according to an embodiment. FIG. 6 illus-
trates a laminated structure 600 of the rear plate 111 in
FIG. 3 or the housing structure 400 in FIG. 4 according
to an embodiment.

[0037] Referring to FIG. 5, a polymer plate may be
formed in operation 510. In operation 520, a decoration
layer may be formed. In operation 530, a flame retardant
layer may be formed using a two-component type paint
mixed with a flame retardant material. Referring to FIG.
6, in an embodiment, the decoration layer 620 may be
positioned between the polymer plate 610 and the flame
retardant layer 630. The laminated structure 600 may
include a first surface 601 formed by the polymer plate
610 and a second surface 602 formed by the flame re-
tardant layer 630 and facing in the opposite direction of
the first surface 601. If the rear plate 111 in FIG. 3 or the
housing structure 400 in FIG. 4 including the laminated
structure 600 is disposed in the electronic device 100 in
FIG. 1, the first surface 601 may form the outer surface
of the electronic device 100, and the second surface 602
may form the inner surface of the electronic device 100.
[0038] Accordingto an embodiment, the polymer plate
610 may form a frame of the rear plate 111 in FIG. 3 or
the housing structure 400 in FIG. 4 and may be a basis
for disposing a plurality of layers. The polymer plate 610
may be substantially transparent. The polymer plate 610,
for example, may be colorless or may have a transparent
color, enabling all or most colors to transmit (or pass)
therethrough. If light incident on the first surface 601
passes through the polymer plate 610 and reaches the
decoration layer 620, various visual effects of the deco-
ration layer 620 may be provided to a user (e.g., visual
recognition). The flame retardant layer 630 may ensure
flame retardancy for the rear plate 111 in FIG. 3 or the
housing structure 400 in FIG. 4 including the laminated
structure 600. For example, the battery may explode due
to the external impact, the external pressure, or the mal-
function of the power system. When the battery explodes,
flame with heat may be emitted toward the rear plate 111
in FIG. 3 or the housing structure 400 in FIG. 4. The flame
retardant layer 630 may make it difficult for the rear plate
111 in FIG. 3 or the housing structure 400 in FIG. 4 to
combust due to the flame with heat when the battery ex-
plodes or delay the combustion thereof. The flame re-
tardant material may act as a buffer for mitigating the
effect of explosion of the battery.

[0039] According to an embodiment, the polymer plate
610 may be formed by injection molding. The polymer
plate 610 may include, for example, engineering plastic
(e.g., polycarbonate (PC) or polymethyl methacrylate
(PMMA)). As another example, the polymer plate 610
may include a material (e.g., fiber reinforced plastic
(FRP)) in which the engineering plastic is mixed with var-
ious reinforcing materials such as glass fiber or carbon
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fiber. The polymer plate 610 may have strength capable
of reducing damage caused by the external impact or the
external pressure. The polymer plate 610 may have ri-
gidity capable of reducing deformation (e.g., twisting or
bending) due to the external impact or the external pres-
sure. Invarious embodiments, the polymer plate 610 may
have impactresistance, abrasion resistance, heat resist-
ance, cold resistance, chemical resistance, or electrical
insulation.

[0040] Iflightisincidenton the first surface 601, various
visual effects of the polymer plate 610 and the decoration
layer 620 may be provided to the user. The visual effect
may include, for example, various visual properties such
as visual texture (or visual surface texture), visual pat-
terns, or visual colors that the user feels about the lam-
inated structure 600 when looking at the first surface 601.
If light is incident on the first surface 601, various visual
effects may be provided to the user due to the medium
properties of a plurality of layers included in the laminated
structure 600. The visual effect may be variously imple-
mented based on, for example, various phenomena of
light such as reflection, refraction, scattering, or disper-
sion of the light incident on the first surface 601 by the
laminated structure 600. The visual effect may be vari-
ously implemented based on, for example, the light trans-
mittance and refractive index of each layer and the re-
flectance in the interface between the layers. The deco-
ration layer 620 may include one or more layers for var-
ious visual effects.

[0041] Accordingtovarious embodiments (notshown),
the laminated structure 600 may include a primer posi-
tioned between the polymer plate 610 and the decoration
layer 620. After disposing the primer on the polymer plate
610, the decoration layer 620 may be combined with the
primer. For example, the primer may be disposed on the
polymer plate 610 through various methods such as vac-
uum deposition or spattering. The polymer plate 610 and
the decoration layer 620 may be combined without gaps
or air bubbles by the primer. According to various em-
bodiments, the primer may be colored, and when light is
incident on the first surface 601, a visually unique color
of the laminated structure 600 may be implemented by
the primer.

[0042] According to an embodiment, the flame retard-
antlayer 630 may be formed using a two-component type
paint mixed with a flame retardant material. The two-com-
ponent type paint may indicate a paint that is cured by
mixing a curing agent. According to an embodiment, the
flame retardant material may include an inorganic mate-
rial such as magnesium hydroxide, aluminum hydroxide,
tin zinc, phosphorus-based materials, guanidine-based
materials, molybdate, or zirconium. The aluminum hy-
droxide may produce water molecules by, for example,
endothermic reaction and delay or prevent combustion
by the cooling effect according thereto. A phosphorus-
based flame retardant material (e.g., bisphenol-A bis (di-
sphenyl phosphate)), for example, may form a carbon
film with the polymetaphosphoric acid by thermal decom-
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position of a phosphorus component, and the carbon film
may prevent combustion by blocking contact for oxida-
tion. An inorganic flame retardant material may be brittle
(e.g., a property of breaking due to absence of ductility)
or hard. The two-component type paint may include a
main material (or a crude solution) and a curing agent.
The flame retardant layer 630 may be formed by an op-
eration of forming a first mixture material by mixing the
flame retardant material in a powder form with a main
material (e.g., dispersion mixing) in a liquid form, an op-
eration of forming a second mixture material by mixing
the first mixture material with a curing agent, and an op-
eration of disposing the second mixture material to the
decoration layer 620. The main material included in the
two-component type paint may contribute to the softness
of the flame retardant layer 630. According to an embod-
iment, the main material included in the two-component
type paint may include a polymer that is softer than the
flame retardant material, and may include, for example,
polyester, acrylic, and/or epoxy. The curing agent of the
two-component type paint may include, for example, ure-
thane and/or melamine and affect curing conditions (e.g.,
curing time). The main material included in the two-com-
ponent type paint may contribute to the combining
strength (or adhesive strength) between the flame retard-
ant layer 630 and the decoration layer 620 in consider-
ation of the brittleness or hardness of the flame retardant
material. The main material included in the two-compo-
nent type paint may contribute to the bending property
and/or durability of the flame retardant layer 630 in con-
sideration of the brittleness or hardness of the flame re-
tardant material. The main material included in the two-
component type paint may contribute to preventing the
flame retardant layer 630 from being separated (or
peeled off) from the decoration layer 620 or damaged,
when the external impacted or external pressure is ap-
plied to the laminated structure 600. For example, if the
flame retardant layer is formed of a single-liquid paint
containing the flame retardant material (e.g., a paint that
dries over time without the curing agent), the flame re-
tardant layer may be separated (or peeled off) from the
decoration layer 620 or damaged due to the brittleness
or hardness of the flame retardant material, when the
externalimpact or external pressure is applied to the lam-
inated structure 600.

[0043] The flame retardant material may be mixed at
a weight ratio to ensure a desired flame retardant grade.
The flame retardant material may be mixed at a weight
ratio capable of reducing defects of the flame retardant
layer 630 while facilitating the process of disposing the
flame retardant layer 630 on the decoration layer 620.
According to an embodiment, the flame retardant mate-
rial may have a weight ratio of about 10% to about 30%
with respect to the two-component type paint.

[0044] The main material and the curingagentincluded
in the two-componenttype paint may be mixed ataweight
ratio capable of ensuring the properties (e.g., softness)
of the flame retardantlayer 630 while facilitating the proc-
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ess of disposing the flame retardant layer 630. For ex-
ample, the main material and the curing agent may be
mixed at a weight ratio of about 1:1.3. The main material
and the curing agent, not limited thereto, may be mixed
at various other weight ratios depending on the main ma-
terial or the curing agent.

[0045] According to an embodiment, the flame retard-
ant layer 630 may be disposed on the decoration layer
620 by spraying.

[0046] According to another embodiment, the flamere-
tardant layer 630 may be disposed on the decoration
layer 620 by printing. The flame retardant layer 630 may
be disposed on the decoration layer 620 by, for example,
silk-screen printing. When printing is applied to the rear
plate 111 in FIG. 3 rather than the housing structure 400
in FIG. 4, the formation of the flame retardant layer 630
may be easier or the defects thereof may be reduced.
Since the housing structure 400 in FIG. 4 includes the
curved portion 420 extending from the flat portion 410, it
may be difficult to dispose the flame retardant layer 630
on the decoration layer 620 by printing. Accordingly, in
the housing structure 400 in FIG. 4, the flame retardant
layer 630 may be formed by spraying rather than printing.
The flame retardant layer 630, not limited to the spraying
or printing, may be disposed on the decoration layer 620
through various other methods.

[0047] According to various embodiments, atleastone
layer included in the decoration layer 620 may include
various materials for shielding the electromagnetic wave
(e.g., EMI shielding).

[0048] Accordingtovarious embodiments (notshown),
the laminated structure 600 may further include various
other layers or exclude some layers. According to various
embodiments (not shown), the laminated structure 600
may further include at least one layer disposed on the
first surface 601. The laminated structure 600 may in-
clude, for example, a transparent coating layer (not
shown) positioned on the first surface 601, and the trans-
parent coating layer may be a final layer for neatly pro-
tecting the polymer plate 610 from the outside. The trans-
parent coating layer may include a clear layer and in-
clude, forexample, a UV clearlayerformed of a UV curing
material.

[0049] According to various embodiments, the flame
retardant layer 630, not limited to the embodimentin FIG.
6, may be positioned between any two layers among a
plurality of layers included in the laminated structure 600.
[0050] According to various embodiments, the flame
retardant layer 630 may be positioned on a first surface
601 of the polymer plate 601. In this case, the flame re-
tardant layer 630 may be formed to be transparent or
opaque, and a layer for protecting the flame retardant
layer 630 from the outside may be added thereto.
[0051] FIG. 7 illustrates a laminated structure 600 of
the rear plate 111 in FIG. 3 or the housing structure 400
in FIG. 4 according to an embodiment.

[0052] Referringto FIG. 7, in an embodiment, the lam-
inated structure 600 may include a polymer plate 610, a
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decoration layer 620, and a flame retardant layer 630.
[0053] According to an embodiment, the decoration
layer 620 may include a UV molding layer 721, a first
colorlayer 722, and/or a second color layer 723. The UV
molding layer 721 may be positioned between the poly-
mer plate 610 and the first color layer 722. The second
color layer 723 may be positioned between the first color
layer 722 and the flame retardant layer 630.

[0054] The UV molding layer 721 may be formed by,
for example, rolling of uniformly spread a UV curing resin
(e.g., a UV molding liquid) on the polymer plate 610 and
curing the UV curing resin using ultraviolet rays onto the
UV curing resin. The visual effect of the laminated struc-
ture 600 may be variously implemented based on the
thickness of each layer. For example, due to the thick-
ness of the UV molding layer 721, the visual effect by the
decoration layer 620 may be delivered to the user with
the sense of depth. The thickness of the polymer plate
610 may also contribute to delivering the deep visual ef-
fect by the decoration layer 620 to the user. The sense
of depth may indicate perception of distance (e.g., dis-
tance perception or depth perception) in which the visual
effect such as the visual texture or the visual pattern is
visually delivered to the user.

[0055] Accordingtovariousembodiments, the polymer
plate 610 may include a first pattern formed on a surface
741 combined with the UV molding layer 721. The first
pattern may be formed by transferring a pattern included
on the molding surface of the mold. The first pattern may
include, for example, an uneven surface including a plu-
rality of dimples or a plurality of slits. The first pattern may
provide a first visual texture to the user. For example, if
light passes through the first surface 601 and reaches
the interface between the polymer plate 610 and the UV
molding layer 721, the first pattern (e.g., a diffraction grat-
ing) may provide the first visual texture to the user by
separating the spectrum of light according to the wave-
length and causing the user to view the monochromatic
lights of the visible light. The first visual texture may be
provided to the user with the sense of depth due to the
thickness of the polymer plate 610.

[0056] According to various embodiments, the UV
molding layer 721 may include a second pattern formed
on a surface 742 combined with the first color layer 722.
The second pattern may include, for example, an uneven
surface including a plurality of dimples or a plurality of
slits. According to various embodiments, the second pat-
tern may be different from the first pattern formed on the
surface 741 of the polymer plate 610 combined with the
UV molding layer 721. The second pattern may provide
a second visual texture to the user. For example, if light
passes through the first surface 601 and reaches the
interface between the UV molding layer 721 and the sec-
ond color layer 723, the second pattern (e.g., a diffraction
grating) may provide a second visual texture to the user
by separating the spectrum of light according to the wave-
length and causing the user to view the monochromatic
lights of the visible light. The second visual texture may
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be provided to the user with the sense of depth due to
the thickness of the polymer plate 610 and the thickness
of the UV molding layer 721. If the polymer plate 610
includes the first pattern formed on the surface 741 com-
bined with the UV molding layer 721, the visual texture
by the first pattern and the visual texture by the second
pattern of the UV molding layer 721 may be provided to
the user with different sense of depths.

[0057] Accordingtovarious embodiments, the laminat-
ed structure 600 may include a primer positioned be-
tween the polymer plate 610 and the UV molding layer
721. After disposing the primer on the polymer plate 610,
the UV molding layer 721 may be combined with the prim-
er. The polymer plate 610 and the UV molding layer 721
may be combined without gaps or air bubbles by the prim-
er. In the case where the polymer plate 610 includes the
first pattern formed on the surface 741 combined with
the UV molding layer 721, the primer may be formed in
a thin film of about 1um or less having a form conforming
to the first pattern. The primer may include a material
having the combination affinity with the polymer plate 610
and the UV molding layer 721. According to various em-
bodiments, the primer may have a color, and when light
is incident on the first surface 601, the visually unique
color of the laminated structure 600 may be implemented
by the primer.

[0058] Accordingtovarious embodiments, the laminat-
ed structure 600 may include a primer positioned on the
UV molding layer 721 and the first color layer 722. After
disposing the primer on the UV molding layer 721, the
first color layer 722 may be combined with the primer.
The UV molding layer 721 and the first color layer 722
may be combined without gaps or air bubbles by the prim-
er. In the case where the UV molding layer 721 includes
the second pattern formed on the surface 742 combined
with the first color layer 722, the primer may be formed
in a thin film of about 1 wm or less having a form con-
forming to the second pattern. The primer may include a
material having the combination affinity with the UV mold-
ing layer 721 and the first color layer 722. According to
various embodiments, the primer may have a color, and
the visual color of the laminated structure 600 may be
implemented by the primer when light is incident on the
first surface 601.

[0059] The first color layer 722 may implement color,
forexample, as a translucent thin film layer. The first color
layer 722 may serve to increase the surface reflectivity.
For example, the first color layer 722 may be disposed
on the UV molding layer 721 through various deposition
methods such as physical vapor deposition (PVD). Phys-
ical vapor deposition may vaporize various metal mate-
rials such as indium, titanium oxides, aluminum oxides,
or silicon oxides in a vacuum so that the vaporized metal
atoms may be disposed onto the UV molding layer 721.
[0060] The second color layer 723 may implement the
color, forexample, as an opaque thin film layer. The color
of the second color layer 723 may make the color of the
first color layer 722 darker. If the rear plate 111 in FIG.
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3 or the housing structure 400 in FIG. 4 including the
laminated structure 600 is disposed in the electronic de-
vice 100 in FIG. 1, the second color layer 723 may serve
as a visual shield such that the inside of the electronic
device 100 is invisible.

[0061] Accordingtovarious embodiments (notshown),
the laminated structure 600 may further include various
other layers or exclude some layers thereof.

[0062] According to various embodiments, the flame
retardant layer 630, not limited to the embodimentin FIG.
7, may be positioned between any two layers among a
plurality of layers included in the laminated structure 600.
[0063] According to various embodiments, the flame
retardant layer 630 may be positioned on the first surface
601 of the polymer plate 601. In this case, the flame re-
tardant layer 630 may be formed to be transparent or
opaque, and a transparent coating layer (e.g., a UV clear
layer formed of a UV curing material) may be added to
protect the flame retardant layer 630 from the outside.
The transparent coating layer may be, for example, a
final layer to neatly protect the flame retardant layer 630
from the outside.

[0064] FIG. 8 illustrates a laminated structure 600 of
the rear plate 111 in FIG. 3 or the housing structure 400
in FIG. 4 according to another embodiment.

[0065] Referring to FIG. 8, in an embodiment, the lam-
inated structure 600 may include a polymer plate 610, a
decoration layer 620, and a flame retardant layer 630.
[0066] According to an embodiment, the decoration
layer 620 may include a first layer 810 and/or a second
layer 820. The first layer 810 may be positioned between
the polymer plate 610 and the second layer 820. Accord-
ing to an embodiment, after a composite film including
the first layer 810 and the second layer 820 is manufac-
tured, the composite film may be combined with the pol-
ymer plate 610. According to some embodiments, after
the composite film including the first layer 810 is com-
bined with the polymer plate 610, the second layer 620
may be disposed on the composite film.

[0067] Accordingto an embodiment, the first layer 810
may include abasefiim 811, atransparentadhesive layer
812, and a pattern layer 813. The transparent adhesive
layer 812 may be positioned between the polymer plate
610 and the base film 811. The base film 811 may be
positioned between the transparent adhesive layer 812
and the pattern layer 813.

[0068] The base film 811 may be, for example, a film
thatis a basis for disposing atleast one layer, and formed
of various polymers such as polycarbonate (PC) or pol-
yethylene terephthalate (PET). The base film (or a poly-
mer film) 811 may include a substantially transparent or
translucent material. The transparent adhesive layer 812
for combining with the polymer plate 610 may be dis-
posed on one surface ofthe base flm811, and the pattern
layer 813 may be disposed on the other surface of the
base film 811. The visual effect of the first layer 810 may
be substantially implemented by the pattern layer 813.
[0069] According to an embodiment, the pattern layer
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813 may be formed through UV molding. For example,
after a UV curing resin is injected into a mold including
a pattern, the base film 811 is placed on the mold into
which the UV curing resin has been injected and pressed,
and then the UV curing resin is cured using ultraviolet
rays, thereby forming the UV molding layer. Due to the
thickness of the UV molding layer, the visual effect of the
decoration layer 620 may be delivered to the user with
the sense of depth. According to various embodiments,
the UV molding layer may include a first pattern formed
on a surface 841 combined with the second layer 820.
The first pattern may be formed by transferring a mold
pattern (e.g., an uneven pattern). The first pattern may
include an uneven surface including, for example, a plu-
rality of dimples or a plurality of slits. For example, if light
passes through the first surface 601 and reaches the
interface between the polymer plate 610 and the UV
molding layer, the first pattern (e.g., a diffraction grating)
may provide a first visual texture to the user by separating
the spectrum of light according to the wavelength and
enabling the user to view the monochromatic lights of the
visible light. The first pattern may be implemented to pro-
vide various other visual effects. The visual effect (e.g.,
visual colors) implemented by the second layer 820 may
be delivered to the user while the visual texture (or visual
pattern) by the first pattern is added thereto. According
to various embodiments (not shown), a primer may be
positioned between the base film 811 and the UV molding
layer. For example, the UV molding layer including the
first pattern may be formed through an operation of ap-
plying a primer to the base film 811 and an operation of
disposing a UV curing resin on the primer and curing the
UV curing resin using ultraviolet rays. The base film 811
and the UV molding layer may be combined without gaps
or air bubbles by the primer. The primer may include a
material having combination affinity with the base film
811 and the UV molding layer.

[0070] According to various embodiments, the pattern
layer 813 may include a gradation pattern for the visual
effect of the gradation. For example, the gradation pat-
tern may be printed on the base film 811. According to
various embodiments, the pattern layer 813 may include
a UV molding layer and a layer including a gradation pat-
tern. The layer including a gradation pattern may be po-
sitioned, for example, between the base film 811 and the
UV molding layer. The first pattern of the UV molding
layer may be positioned on the interface between the first
layer 810 and the second layer 820.

[0071] The transparent adhesive layer 812 may in-
clude, forexample, an optically transparent adhesive ma-
terial such as an optical clear adhesive (OCA). When the
first layer 810 is combined with the polymer plate 610, a
release film protecting the transparent adhesive layer
812 may be separated so that the transparent adhesive
layer 812 is exposed. The transparent adhesive layer
812 may reduce the air gap between the polymer plate
610 and the base film 811. For example, if there is an air
gap between the polymer plate 610 and the base film
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811, distortion or loss of light may occur due to a differ-
encein therefractive index between differentmedia (e.g.,
the polymer plate 610, the air gap, and the base film 811),
and accordingly, the quality of the visual effects by the
polymer plate 610, the first layer 810, and/or the second
layer 820 may be lowered. According to an embodiment,
if the polymer plate 610 and the first layer 810 are com-
bined without the air gap due to the transparent adhesive
layer 812, the difference in the refractive index between
the transparent adhesive layer 812 and the medium layer
in contact therewith may be minimized so that the reflec-
tivity of the interface between the transparent adhesive
layer 812 and the medium layer in contact therewith may
be lowered. Accordingly, the reflection from the interface
and the distortion or loss of light according thereto may
be reduced, thereby ensuring the quality of the visual
effect by the polymer plate 610, the first layer 810, and/or
the second layer 820.

[0072] Accordingto an embodiment, the polymer plate
610 may include a second pattern formed on a surface
842 combined with the transparent adhesive layer 812.
The second pattern may be formed by transferring the
pattern included on the molding surface of the mold. The
second pattern may include an uneven surface including,
for example, a plurality of dimples or slits. For example,
if light passes through the first surface 601 and reaches
the interface between the polymer plate 610 and the
transparent adhesive layer 812, the second pattern (e.g.,
a diffraction grating) may provide a second visual texture
to the user by separating the spectrum of light according
to the wavelength and enabling the user to view the mon-
ochromatic lights of the visible light. The second pattern
may be implemented to provide various other visual ef-
fects. According to an embodiment, the first visual texture
by the first pattern of the pattern layer 813 and the second
visual texture by the second pattern of the polymer plate
610 may be delivered to the user with different sense of
depths. According to various embodiments (not shown),
a primer may be positioned between the polymer plate
610 and the transparent adhesive layer 812. After dis-
posing a primer on the polymer plate 610, the first layer
810 may be combined with the primer. The polymer plate
610 and the transparent adhesive layer 812 may be com-
bined without gaps or air bubbles by the primer. The prim-
er may be formed in a thin film of about 1um or less
having a form conforming to the second pattern of the
polymer plate 610. The primer may include a material
having the combination affinity with the polymer plate 610
and the transparentadhesive layer 812. According to var-
ious embodiments, the primer may have a color, and if
lightisincidentonthefirst surface 601, the visually unique
color of the rear plate 111 in FIG. 3 or the housing struc-
ture 400 in FIG. 4 may be implemented by the primer.
[0073] According to an embodiment, the second layer
820 may include a first color layer 821 and/or a second
color layer 822. The first color layer 821 (e.g., the first
color layer 722 in FIG. 7) may implement color, for ex-
ample, as a translucent thin film layer. According to var-
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ious embodiments, the first color layer 821 may serve to
increase the surface reflectance. For example, the first
color layer 821 may be disposed on the first layer 810
through various deposition methods such as physical va-
por deposition (PVD). Physical vapor deposition may va-
porize various metal materials such as indium, titanium
oxides, aluminum oxides, or silicon oxides in a vacuum
so that the vaporized metal atoms may be coated on the
surface of the first layer 810.

[0074] The second color layer 822 (e.g., the second
color layer 723 in FIG. 7) may implement color, for ex-
ample, as an opaque thin film layer. The color of the sec-
ond color layer 822 may make the color of the first color
layer 821 darker. If the rear plate 111 in FIG. 3 or the
housing structure 400 in FIG. 4 including the laminated
structure 600 is disposed in the electronic device 100 in
FIG. 1, the second color layer 822 may serve as a shield
such that the inside of the electronic device 100 is invis-
ible.

[0075] Accordingtovarious embodiments (notshown),
the laminated structure 600 may further include various
other layers or exclude some layers thereof.

[0076] According to various embodiments, the flame
retardant layer 630, not limited to the embodimentin FIG.
8, may be positioned between any two layers among a
plurality of layers included in the laminated structure 600.
[0077] According to various embodiments, the flame
retardant layer 630 may be positioned on the first surface
601 of the polymer plate 601. In this case, the flame re-
tardant layer 630 may be formed to be transparent or
opaque, and a transparent coating layer (e.g., a trans-
parent coating layer such as a UV clear layer formed of
a UV curing material) may be added to protect the flame
retardant layer 630 from the outside. The transparent
coating layer may be, for example, a final layer to neatly
protect the flame retardant layer 630 from the outside.
[0078] FIG. 9 illustrates a laminated structure 600 of
the rear plate 111 in FIG. 3 or the housing structure 400
in FIG. 4 according to various embodiments.

[0079] Referringto FIG. 9, in an embodiment, the lam-
inated structure 600 may include a polymer plate 610, a
decoration layer 620, and a flame retardant layer 630.
[0080] According to an embodiment, the decoration
layer 620 may include a UV molding layer 721 and a first
color layer 722. Compared to the embodiment in FIG. 7,
the decoration layer 620 may not include the second color
layer 723. According to an embodiment, the flame retard-
ant layer 630 may have a substantially opaque second
color. The second color of the flame retardant layer 630
may make the first color of the first color layer 722 darker.
The flame retardant layer may be formed of a two-com-
ponent type paint including a flame retardant material,
and the flame retardant material, a main material (e.g.,
polyester, acrylic, or epoxy) included in the two-compo-
nent type paint, and/or a curing agent (e.g., urethane or
melamine)included in the two-component type paint may
have the second color. If the rear plate 111 in FIG. 3 or
the housing structure 400 in FIG. 4 including the laminat-
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ed structure 600 is disposed in the electronic device 100
in FIG. 1, the second color of the flame retardant layer
630 may serve as a shield such that the inside of the
electronic device 100 is invisible.

[0081] FIG. 10 illustrates a laminated structure 600 of
the rear plate 111 in FIG. 3 or the housing structure 400
in FIG. 4 according to various embodiments.

[0082] ReferringtoFIG. 10,inanembodiment, the lam-
inated structure 600 may include a polymer plate 610, a
decoration layer 620, and a flame retardant layer 630.
[0083] According to an embodiment, the decoration
layer 620 may include a transparent adhesive layer 812,
a base film 811, a pattern layer 813, and/or a first color
layer 821. Compared to the embodiment in FIG. 8, the
decoration layer 620 may not include the second color
layer 723. According to an embodiment, the flame retard-
ant layer 630 may have a substantially opaque second
color. The second color of the flame retardant layer 630
may make the first color of the first color layer 722 darker.
The flame retardant layer may be formed of a two-com-
ponent type paint including a flame retardant material,
and the flame retardant material, a main material (e.g.,
polyester, acrylic, or epoxy) included in the two-compo-
nent type paint, and/or a curing agent (e.g., urethane or
melamine) included in the two-component type paint may
have the second color. If the rear plate 111 in FIG. 3 or
the housing structure 400 in FIG. 4 including the laminat-
ed structure 600 is disposed in the electronic device 100
in FIG. 1, the second color of the flame retardant layer
630 may serve as a shield such that the inside of the
electronic device 100 is invisible.

[0084] FIG. 11 illustrates a laminated structure 1100
of the rear plate 111 in FIG. 3 or the housing structure
400 in FIG. 4 according to various embodiments.
[0085] Referring to FIG. 11, the laminated structure
1100 may include, for example, a polymer plate 1110, a
decoration layer 1120, and/or a flame retardant layer
1130. Atleast one of the elements of the laminated struc-
ture 1100 may be the same as or similar to at least one
of the elements according to the embodiments in FIG. 6,
7, 8,9, or 10, and duplicated descriptions thereof will be
omitted. The polymer plate 1110 may be positioned be-
tween the decoration layer 1120 and the flame retardant
layer 1130. According to an embodiment, the polymer
plate 1110 may be substantially opaque. The polymer
plate 1110 may include a flame retardant material or may
not include a flame retardant material in some embodi-
ments. The laminated structure 1100 may include a first
surface 1101 formed by the decoration layer 1120 and a
second surface 1102 formed by the flame retardant layer
1130 and facing in the opposite direction of the first sur-
face 1101. If the rear plate 111 in FIG. 3 or the housing
structure 400 in FIG. 4 including the laminated structure
1100 is disposed in the electronic device 100 in FIG. 1,
the first surface 1101 may form the outer surface of the
electronic device 100, and the second surface 1102 may
form the inner surface of the electronic device 100.
[0086] FIG. 12 illustrates a laminated structure 1200
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of the rear plate 111 in FIG. 3 or the housing structure
400 in FIG. 4 according to various embodiments.
[0087] Referring to FIG. 12, the laminated structure
1200 may include, for example, a polymer plate 1210, a
decoration layer 1220, a flame retardant layer 1230,
and/or a metal sheet 1240. The polymer plate 1210 may
be positioned between the decoration layer 1220 and the
flame retardant layer 1230. The flame retardant layer
1230 may be positioned between the polymer plate 1210
and the metal sheet 1240. According to an embodiment,
the polymer plate 1210 may be substantially opaque. The
polymer plate 1210 may include a flame retardant mate-
rial or may notinclude a flame retardant material in some
embodiments. The laminated structure 1200 may include
a first surface 1201 formed by the decoration layer 1220
and a second surface 1202 formed by the metal sheet
1240 and facing in the opposite direction of the first sur-
face 1201. If the rear plate 111 in FIG. 3 or the housing
structure 400 in FIG. 4 including the laminated structure
1200 is disposed in the electronic device 100 in FIG. 1,
the first surface 1201 may form the outer surface of the
electronic device 100, and the second surface 1202 may
form the inner surface of the electronic device 100.
[0088] According to an embodiment, the metal sheet
1240 may contribute to the durability orimpact resistance
capable of reducing damage to the laminated structure
1200 or the flame retardant layer 1230 against the exter-
nal impact or external pressure. The metal sheet 1240
may include various metal materials such as stainless
steel or aluminum. The metal sheet 1240 may reduce,
for example, the stress effect of the battery 350 in FIG.
3 or FIG. 4 on the flame retardant layer 1230. Various
adhesive materials of polymer may be positioned be-
tween the metal sheet 1240 and the flame retardant layer
1230.

[0089] According to various embodiments, the metal
sheet 1240 may be implemented as a support structure
that is separated from the flame retardant layer 1230.
[0090] FIG. 13 illustrates a laminated structure 1300
of the rear plate 111 in FIG. 3 or the housing structure
400 in FIG. 4 according to various embodiments.
[0091] Referringto FIG. 13, for example, the laminated
structure 1300 may include a polymer plate 1310, a dec-
oration layer 1320, and/or a flame retardant layer 1330.
At least one of the elements of the laminated structure
110 may be the same or similar to at least one of the
elements according to the embodiments in FIG. 6, 7, 8,
9, or 10, and duplicated descriptions thereof will be omit-
ted. The polymer plate 1310 may be positioned between
the decoration layer 1320 and the flame retardant layer
1330. According to an embodiment, the polymer plate
1310 may be substantially transparent. The polymer
plate 1310 may include a flame retardant material or may
not include a flame retardant material in some embodi-
ments. The laminated structure 1300 may include a first
surface 1301 formed by the flame retardant layer 1330
and a second surface 1302 formed by the decoration
layer 1320 and facing in the opposite direction of the first
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surface 1301. Ifthe rear plate 111in FIG. 3 or the housing
structure 400 in FIG. 4 including the laminated structure
1300 is disposed in the electronic device 100 in FIG. 1,
the first surface 1301 may form the outer surface of the
electronic device 100 and the second surface 1302 may
form the inner surface of the electronic device 100.
[0092] FIG. 14 illustrates a laminated structure 1400
of the rear plate 111 in FIG. 3 or the housing structure
400 in FIG. 4 according to various embodiments.
[0093] ReferringtoFIG. 14, forexample, the laminated
structure 1400 may include a polymer plate 1410, a dec-
oration layer 1420, a flame retardant layer 1430, and/or
a metal sheet 1440. The polymer plate 1410 may be po-
sitioned between the decoration layer 1420 and the flame
retardant layer 1430. The decoration layer 1420 may be
positioned between the polymer plate 1410 and the metal
sheet 1440. According to an embodiment, the polymer
plate 1410 may be substantially transparent. The poly-
mer plate 1410 may include a flame retardant material
or may not include a flame retardant material in some
embodiments. The laminated structure 1400 may include
a first surface 1401 formed by the flame retardant layer
1420 and a second surface 1402 formed by the metal
sheet 1440 and facing in the opposite direction of the first
surface 1401. Ifthe rear plate 111in FIG. 3 or the housing
structure 400 in FIG. 4 including the laminated structure
1400 is disposed in the electronic device 100 in FIG. 1,
the first surface 1401 may form the outer surface of the
electronic device 100 and the second surface 1402 may
form the inner surface of the electronic device 100.
[0094] According to an embodiment, the metal sheet
1440 may contribute to the durability orimpact resistance
capable of reducing damage to the laminated structure
1400 or the flame retardant layer 1230 against the exter-
nal shock or external pressure. The metal sheet 1240
may include various metal materials such as stainless
steel or aluminum. The metal sheet 1440 may reduce,
for example, the stress effect of the battery 350 in FIG.
3or4ontheflameretardantlayer 1430. Various adhesive
materials of polymer may be positioned between the met-
al sheet 1240 and the flame retardant layer 1230.
[0095] According to various embodiments, the metal
sheet 1440 may be implemented as a support structure
that is separated from the decoration layer 1420.
[0096] FIG. 15 illustrates an assembly 1500 including
a first support member 311, a battery 350, and a metal
support member 1510 according to an embodiment. FIG.
16 illustrates a laminated structure 1600 of a cover mem-
ber 1610, a metal support member 1510, and a battery
350 according to an embodiment.

[0097] Referringto FIGS. 15and 16, the metal support
member 1510 may be coupled to a first support member
311 between the cover member 1610 (e.g., the rear plate
111in FIG. 3 or the housing structure 400 in FIG. 4) and
the first support member 311. For example, as shown in
a portion denoted by a reference numeral "B1" (or a por-
tion denoted by a reference numeral "B2") or a portion
denoted by a reference numeral "C1" (or portions denot-
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ed by reference numerals "C2","C3", and "C4"), the edge
of the metal support member 1510 may be fastened to
the first support member 311 using snap-fitting. As shown
in a portion denoted by a reference numeral "D", a part
of the other edges of the metal member 1510 may be
fastened to the first support member 311 using bolt fas-
tening. In various embodiments, the metal support mem-
ber 1510 may be coupled to the first support member
311 and a printed circuit board (e.g., the printed circuit
board 340in FIG. 3) using bolt fastening. The battery 350
may be positioned between the metal support member
1510 and the first support member 1510. When the ex-
ternal impact or external pressure is applied to the elec-
tronic device 100 in FIG. 1, the metal support member
1510 and/or the first support member 311 may reduce
or prevent shaking, flow, or vibration of the battery 350.
The metal support member 1510, in an embodiment, may
reduce the stress effect of the battery 350 on a flame
retardant layer (e.g., the flame retardant layer 630 in FIG.
6, 7, 8, 9, or 10, the flame retardant layer 1130 in FIG.
11, the flame retardant layer 1220 in FIG. 12, the flame
retardant layer 1320 in FIG. 13, or the flame retardant
layer 1420 in FIG. 14) of the cover member 1610 (e.g.,
the rear plate 111 in FIG. 3 or the housing structure 400
in FIG. 4).

[0098] According to various embodiments, the elec-
tronic device 100 in FIG. 1 may include at least one an-
tenna radiator at least partially overlapping the rear plate
111in FIG. 3 or the flat portion 410 in FIG. 4 when viewed
toward the rear surface 110B. According to an embodi-
ment, in the rear plate 111 in FIG. 3 or the housing struc-
ture 400 in FIG. 4, the flame retardant layer (e.g., the
flame retardant layer 630 in FIG. 6, 7, 8, 9, or 10, the
flame retardant layer 1130 in FIG. 11, the flame retardant
layer 1220 in FIG. 12, the flame retardant layer 1320 in
FIG. 13, or the flame retardant layer 1420 in FIG. 14)
may be disposed to not overlap at least one antenna
radiator (e.g., the antenna 370 in FIG. 3 or 4). A flame
retardant material (e.g., an inorganic flame retardant ma-
terial) included in the flame retardant layer may have
electrical conductivity. In the case where the flame re-
tardant layer does not overlap at least one antenna ra-
diator, the effect of the flame retardant layer on the an-
tenna radiation performance may be reduced.

[0099] According to an embodiment of the disclosure,
an electronic device (e.g., the electronic device 100 in
FIG. 1) may include a housing (e.g., the housing 110 in
FIG. 1) configured to form at least one surface of the
electronic device. The electronic device may include a
flame retardant layer (e.g., the flame retardant layer 630
in FIG. 6, 7, 8, 9 or 10, the flame retardant layer 1130 in
FIG. 11, the flame retardant layer 1230 in FIG. 12, the
flame retardant layer 1330 in FIG. 13, or the flame re-
tardant layer 1430 in FIG. 14) disposed in the housing.
The flame retardant layer may include a two-component
type paint and a flame retardant material.

[0100] According to an embodiment of the disclosure,
the flame retardant material may include an inorganic
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material including magnesium hydroxide, aluminum hy-
droxide, tin zinc, phosphorus-based materials, guani-
dine-based materials, molybdate, or zirconium.

[0101] According to an embodiment of the disclosure,
amain material included in the two-component type paint
may include a polymer softer than the flame retardant
material. The main material may include polyester, acryl-
ic, or epoxy.

[0102] According to an embodiment of the disclosure,
a curing agent included in the two-component type paint
may include urethane or melamine.

[0103] According to an embodiment of the disclosure,
the flame retardant material may have a weight ratio of
10% to 30% with respect to the two-component type
paint.

[0104] According to an embodiment of the disclosure,
the housing (e.g., therear plate 111 in FIG. 3 or the hous-
ing structure 400 in FIG. 4) may include a polymer plate
(e.g., the polymer plate 610 in FIG. 6) and a decoration
layer (e.g., the decoration layer 620 in FIG. 6) disposed
on the polymer plate. The decoration layer may include
at least one of a color layer (e.g., the first color layer 722
or the second color layer 723 in FIG. 7, the first color
layer 821 or the second color layer 822 in FIG. 8, the first
color layer 722 in FIG. 9, or the first color layer 821 in
FIG. 10) and a UV molding layer (e.g., the UV molding
layer 721 in FIG. 7 or 9, or the pattern layer 813 in FIG.
8 or 10).

[0105] According to an embodiment of the disclosure,
the polymer plate (e.g., the polymer plate 610 in FIG. 6)
may be transparent. The decoration layer (e.g., the dec-
oration layer 620 in FIG. 6) may be positioned between
the polymer plate and the flame retardant layer (e.g., the
flame retardant layer 630 in FIG. 6).

[0106] According to an embodiment of the disclosure,
the polymer plate (e.g., the polymer plate 1110 in FIG.
11, the polymer plate 1210 in FIG. 12, the polymer plate
1310 in FIG. 13, or the polymer plate 1410 in FIG. 14)
may be opaque. The polymer plate may be positioned
between the decoration layer (e.g., the decoration layer
1120 in FIG. 11, the decoration layer 1220 in FIG. 12,
the decoration layer 1320 in FIG. 13, or the decoration
layer 1420 in FIG. 14) and the flame retardant layer (e.g.,
the flame retardant layer 1130 in FIG. 11, the flame re-
tardant layer 1230 in FIG. 12, the flame retardant layer
1330in FIG. 13, or the flame retardant layer 1430 in FIG.
14).

[0107] According to an embodiment of the disclosure,
the flame retardant layer (e.g., the flame retardant layer
630 in FIG. 9 or the flame retardant layer 630 in FIG. 10)
may be opaque.

[0108] According to an embodiment of the disclosure,
the housing (e.g., the housing structure 400 in FIG. 4)
may include a flat portion (e.g., the flat portion 410 in FIG.
4)and atleast one curved portion (e.g., the curved portion
420 in FIG. 4) extending from the flat portion.

[0109] According to an embodiment of the disclosure,
the housing (e.g., the housing 110 in FIG. 1) may include
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afirst plate (e.g., the front plate 102 in FIG. 1) configured
to form a front surface of the electronic device. The hous-
ing may include a second plate (e.g., the rear plate 111
in FIG. 3) forming a rear surface of the electronic device
or a second plate (e.g., the housing structure 400 in FIG.
4) extending integrally from a side surface at least sur-
rounding a space between the front surface and the rear
surface to the rear surface. The electronic device may
include a display (e.g., the display 101 in FIG. 3 or 4)
positioned in an inner space of the housing and at least
partially viewed through the first plate. The flame retard-
ant layer (e.g., the flame retardant layer 630 in FIG. 6, 7,
8, 9 or 10, the flame retardant layer 1130 in FIG. 11, the
flame retardant layer 1230 in FIG. 12, the flame retardant
layer 1330 in FIG. 13, or the flame retardant layer 1430
in FIG. 14) may be disposed on the second plate.
[0110] According to an embodiment of the disclosure,
the electronic device may further include a metal support
member (e.g., the metal support member 1510 in FIG.
15 or 16) at least partially positioned between the flame
retardant layer (e.g., the flame retardant layer in FIG. 16
(e.g., the flame retardant layer 630 in FIG. 6, 7, 8, 9 or
10, the flame retardant layer 1130 in FIG. 11, the flame
retardant layer 1230 in FIG. 12, the flame retardant layer
1330in FIG. 13, or the flame retardant layer 1430 in FIG.
14)) and a battery (e.g., the battery 350 in FIG. 16) po-
sitioned in an inner space of the housing.

[0111] According to an embodiment of the disclosure,
the flame retardant layer (e.g., the flame retardant layer
630inFIG.6,7,8,9o0r 10, the flame retardant layer 1130
in FIG. 11, the flame retardant layer 1230 in FIG. 12, the
flame retardant layer 1330 in FIG. 13, or the flame re-
tardant layer 1430 in FIG. 14) may not overlap at least
one antenna (e.g., the antenna 370 in FIG. 3 or 4) posi-
tioned in an inner space of the housing.

[0112] According to an embodiment of the disclosure,
the electronic device (e.g., the electronic device 100 in
FIG. 1) mayinclude a housing (e.g., the housing structure
400 in FIG. 4) including a flat portion (e.g., the flat portion
410 in FIG. 4) and at least one curved portion (e.g., the
curved portion 420 in FIG. 4) extending from the flat por-
tion. The electronic device may include a flame retardant
layer (e.g., the flame retardant layer 630 in FIG. 6, 7, 8,
9 or 10, the flame retardant layer 1130 in FIG. 11, the
flame retardant layer 1230 in FIG. 12, the flame retardant
layer 1330 in FIG. 13, or the flame retardant layer 1430
in FIG. 14) disposed in the housing. The flame retardant
layer may include a two-component type paint and a
flame retardant material.

[0113] According to an embodiment of the disclosure,
the flame retardant material may include an inorganic
flame retardant materialincluding magnesium hydroxide,
aluminum hydroxide, tin zinc, phosphorus-based mate-
rials, guanidine-based materials, molybdate, or zirconi-
um. A main material included in the two-component type
paint may be a polymer softer than the flame retardant
material and may include polyester, acrylic, or epoxy. A
curing agent included in the two-component type paint
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may include urethane or melamine.

[0114] According to an embodiment of the disclosure,
the housing may include a transparent polymer plate
(e.g., the polymer plate 610 in FIG. 6) and a decoration
layer (e.g., the decoration layer 620 in FIG. 6) disposed
on the polymer plate. The decoration layer may be posi-
tioned between the polymer plate and the flame retardant
layer (e.g., the flame retardant layer 630 in FIG. 6). The
decoration layer may include at least one of a color layer
(e.g., the first color layer 722 or the second color layer
723in FIG. 7, thefirst color layer 821 or the second color
layer 822 in FIG. 8, the first color layer 722 in FIG. 9, or
the first color layer 821 in FIG. 10) and a UV molding
layer (e.g., the UV molding layer 721 in FIG. 7 or 9, or
the pattern layer 813 in FIG. 8 or 10).

[0115] According to an embodiment of the disclosure,
a method for manufacturing a housing included in an
electronic device may include forming a transparent pol-
ymer plate (e.g., the operation 510 in FIG. 5), forming a
decoration layer disposed on the polymer plate (e.g., the
operation 520 in FIG. 5), and forming a flame retardant
layer on the decoration layer (e.g., the operation 530 in
FIG. 5). The flame retardant layer (e.g., the flame retard-
ant layer 630 in FIG. 6, 7, 8, 9 or 10, the flame retardant
layer 1130 in FIG. 11, the flame retardant layer 1230 in
FIG. 12, the flame retardant layer 1330 in FIG. 13, or the
flame retardant layer 1430 in FIG. 14) may include a two-
component type paint and a flame retardant material.
[0116] According to an embodiment of the disclosure,
the flame retardant layer may be disposed on the deco-
ration layer by spraying or printing.

[0117] According to an embodiment of the disclosure,
the flame retardant material may include an inorganic
flame retardant material including magnesium hydroxide,
aluminum hydroxide, tin zinc, phosphorus-based mate-
rials, guanidine-based materials, molybdate, or zirconi-
um. A main material included in the two-component type
paint may be a polymer softer than the flame retardant
material, and the main material included in the two-com-
ponent type paint may include polyester, acrylic, or
epoxy. A curing agent included in the two-component
type paint may include urethane or melamine.

[0118] According to an embodiment of the disclosure,
the flame retardant material may have a weight ratio of
10% to 30% with respect to the two-component type
paint.

[0119] The embodiments of the disclosure described
and shown in the specification and the drawings are
merely specific examples that have been presented to
easily explain the technical contents of the disclosure
and help understanding of the disclosure, and are not
intended to limit the scope of embodiments of the disclo-
sure. Therefore, the scope of various embodiments of
the disclosure should be construed to include, in addition
to the embodiments disclosed herein, all changes and
modifications falling within the scope of various embod-
iments of the disclosure.
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Claims

1.

10.

1.

An electronic device comprising:

a housing configured to form atleast one surface
of the electronic device; and

a flame retardant layer disposed in the housing,
wherein the flame retardant layer comprises a
two-component type paint and a flame retardant
material.

The electronic device of claim 1, wherein the flame
retardant material an inorganic material comprising
magnesium hydroxide, aluminum hydroxide, tin zinc,
phosphorus-based materials, guanidine-based ma-
terials, molybdate, or zirconium.

The electronic device of claim 1, wherein a main ma-
terial included in the two-component type paint com-
prises a polymer softer than the flame retardant ma-
terial, and

wherein the main material comprises polyester,
acrylic, or epoxy.

The electronic device of claim 1, wherein a curing
agentincluded in the two-component type paint com-
prises urethane or melamine.

The electronic device of claim 1, wherein the flame
retardant material has a weight ratio of 10% to 30%
with respect to the two-component type paint.

The electronic device of claim 1, wherein the housing
comprises a polymer plate and a decoration layer
disposed on the polymer plate, and

wherein the decoration layer comprises at least one
of a color layer and a UV molding layer.

The electronic device of claim 6, wherein the poly-
mer plate is transparent, and

wherein the decoration layer is positioned between
the polymer plate and the flame retardant layer.

The electronic device of claim 6, wherein the polymer
plate is opaque, and

wherein the polymer plate is positioned between the
decoration layer and the flame retardant layer.

The electronic device of claim 1, wherein the flame
retardant layer is opaque.

The electronic device of claim 1, wherein the housing
comprises a flat portion and at least one curved por-
tion extending from the flat portion.

The electronic device of claim 1, wherein the housing
comprises:



12.

13.

14.

15.
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a first plate configured to form a front surface of
the electronic device; and

a second plate configured to form a rear surface
of the electronic device or extend integrally from
a side surface at least surrounding a space be-
tween the front surface and the rear surface to
the rear surface,

wherein the electronic device further comprises
a display positioned in an inner space of the
housing and at least partially viewed through the
first plate, and

wherein the flame retardant layer is disposed on
the second plate.

The electronic device of claim 11, further comprising
a metal support member at least partially positioned
between the flame retardant layer and a battery po-
sitioned in an inner space of the housing.

The electronic device of claim 1, wherein the flame
retardant layer does not overlap atleastone antenna
positioned in an inner space of the housing.

A method of manufacturing a housing included in an
electronic device, the method comprising:

forming a transparent polymer plate;

forming a decoration layer disposed on the pol-
ymer plate; and

forming aflame retardantlayer on the decoration
layer,

wherein the flame retardant layer comprises a
two-component type paint and a flame retardant
material.

The method of claim 14, wherein the flame retardant
material comprises an inorganic material comprising
magnesium hydroxide, aluminum hydroxide, tin zinc,
phosphorus-based materials, guanidine-based ma-
terials, molybdate, or zirconium,

wherein a main material included in the two-
component type paint is a polymer softer than
the flame retardant material,

wherein the main material included in the two-
component type paint comprises polyester,
acrylic, or epoxy, and

wherein a curing agent included in the two-com-
ponent type paint comprises urethane or mela-
mine.
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